Aim: Country-of-birth data contained in registers are often aggregated to create broad ancestry group categories. We examine how measures of residential segregation vary according to levels of aggregation. Method: We use Swedish register data to calculate pairwise dissimilarity indices from 1990 to 2012 for ancestry groups defined at four nested levels of aggregation:
Introduction
The decisions researchers make when coding data undoubtedly impact their findings. We examine one decision that affects research using population registers in diverse societies: assigning ancestry group membership. Swedish registers contain information on country or region of birth across multiple generations, which allows researchers to trace individuals' national or regional ancestries. Researchers often aggregate the place-of-birth data into a few broad categories, thus hiding considerable heterogeneity in the population. While the children of immigrants are occasionally distinguished from natives [1, 2] , it is more common to code anyone born in Sweden as a native Swede, regardless of parents' and grandparents' origins [3, 4, 5] , which precludes identification of second and third generation immigrants. However, if we ignore immigrants' descendants in the data, we cannot measure group inequalities in social and health outcomes across multiple generations, let alone effectively design and test policies intended to remedy them.
In this short communication, we consider how ancestry-group classification choices influence one particular dimension of stratification research: residential segregation. Previous research has documented the impact of segregation on employment, wages, educational attainment and health [6] . For instance, homogeneous immigrant enclaves, one manifestation of residential segregation, may initially speed assimilation [7] but have negative longer-term effects [8] . However, relatively little is known about segregation levels of specific ancestry groups across generations in Sweden. It is important to consider how aggregating ancestry information available in the registers affects our characterisation of segregation patterns before we can rigorously test how segregation influences the intergenerational transmission of social inequalities for immigrants and their children.
Methods
We constructed a nested ancestry classification scheme based on place of birth. We grouped 50 micro-ancestries into 16 meso-ancestries, these meso-ancestries into six macro-ancestries and these macro-categories into Western and non-Western. The macro-and meso-classifications are provided in Table I . a We categorised individuals based on parents' and grandparents' countries of birth. Those who had any ancestors born abroad were classified into a non-Swedish category. We assigned those with multiple ancestries to the ancestry group most socially distant from Swedish, based on the 2010-2014 World Values Survey [9] . Individuals were assigned according to their own place of birth if we lacked information about parents and grandparents. b We quantified residential segregation across SAMS within labour-market areas using the dissimilarity index (D), a commonly used measure of segregation which indicates the proportion of minority group members that would need to move in order to achieve perfect evenness. The index is bounded between 0 and 1 (where 1=maximum segregation). We calculated all pairwise dissimilarities for micro-, meso-and macro-ancestry groups in each year 1990-2012. Thus, we went beyond the convention of examining segregation only for minority groups versus the Swedish population. Figure 1 depicts how segregated each group was from all others in Stockholm in 2012. Macro-group segregation is shown above the diagonal; meso-group segregation is shown below. Numerical values on the axes correspond to ancestry group labels in Table I , so the shade of each grid in the table represents the pairwise dissimilarity index between the two corresponding groups. Figure 1 demonstrates that macro-level aggregation obscures segregation patterns among ancestry groups at lower levels. For instance, while Eastern Europeans (group 3-EEB in Table I ) are generally not highly segregated from the Swedish majority, those with Balkan origins (32) are noticeably more so. African and Middle Easterners (6-ACM) are most segregated from the Swedish majority, but within this ACM group, East Africans (61) are particularly segregated from both Western populations and other ACM meso-groups. Figure 2 shows how disaggregation affects measurement of segregation trends for ACM, Asia and EEB groups. The rows depict levels of aggregation. Moving down each column represents a disaggregation of the group depicted in bold above. ACM-Swedish segregation is relatively high and stable, but disaggregating reveals variation. Segregation is declining steeply for individuals in the Turkey, Iran and Central Asia group (62) from D=0.64 in 1990 to D=0.51 in 2012, a trend which is obscured at the macro-level due to increasing segregation among East Africans. Disaggregating the ACM group even further, we see increasing segregation among Iraqis and decreasing segregation of Syrians. The two groups end at a similar, relatively high level of segregation in 2012, but for Syrians it is the result of increased residential integration.
Discussion
The difference in segregation levels that can be seen between macro-, meso-and micro-groups suggests that further research is needed to explain variation. Even macro-groups that have relatively high levels of residential integration contain exceptions. For example, the Balkan group is noticeably more segregated than the EEB average. Micro-level results reveal that this is especially the case for those in the Serbia, Montenegro and/or Bosnia-Herzegovina group. We also find that the Balkan group is less segregated from the ACM group than it is from other ancestry groups. This suggests that similar processes may be contributing to both the ACM and Balkan groups being isolated from the Swedish majority.
There are also within-group differences in segregation over time that warrant further investigation. For instance, unpacking the EEB category reveals that Polish-Swedish segregation declined up until 2006, when the trend reversed. This is likely related to increased immigration from Poland after EU enlargement, with these individuals arriving under different conditions than the Polish labour migrants of the 1960s and 1970s. This points to the need for more group-specific research into the causes of residential segregation [10, 11] .
conclusion Making full use of country-of-birth data available in the Swedish population registers allows us to capture variation in residential segregation levels and trends within groups that are often considered homogenous. We show that the segregation experiences of some detailed ancestry groups diverge from those of the broad groups into which they are often aggregated. These results point to the need to consider the loss of Figure 2 . Residential segregation of macro-, meso-and micro-ancestry groups in Stockholm, 1990 Stockholm, -2012 information that results from combining first-, second-and third-generation immigrants into a handful of broad categories. Of course, the level of heterogeneity included here may not be necessary or sufficient for all research agendas. For instance, pooling second-and third-generation immigrants into non-Swedish ancestry categories, even detailed ones, may obscure compositional effects related to the changing relative sizes of generations within these categories. Researchers should consider the level of heterogeneity appropriate to their research question before collapsing.
Choices about group aggregation may impact research about the link between segregation and social inequality. While the link is generally well established, it is reasonable to expect that more detailed measures of group membership would provide clearer information about the role of place in perpetuating inequality. For example, it is an open question whether segregation of detailed or broad groups is most salient to long-run outcomes for immigrants and their descendants. A disaggregated approach could allow for the design of culturally sensitive or place-specific policies that can more effectively combat intergroup inequalities.
